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(57) Abstract: An astaxanthin medium-chain fatty acid ester whose application can be expected in the fields of food, cosmetic and 
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type. Although in the prior art any esterification has not occurred even when it is intended to synthesize a medium-chain fatty acid 
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& o > &j&vi£77>?tt>r>fomm&<D&ttv<Dm&\zmw&mm t vxm 
>wts uy-;vm. u;i/>E epa, DHA^if©fi»ix7f;v©i 

^ttT#fit5. ^ft3|507X^^>5 1 >^ 777>f7» 

fe©«17X^^t>f> t bT» 5nTVi*ffi., 77^^>f>OVifc 

15 tt>7>£<DU&fa£\sX&ttZZ£.ifime>tUXteZ>o ^UT, 7X^1* 

«nTV*5d£*>fcl6nTV>5 (£ffi£WSi8, Vol.27, No. 3, 38-40 (1992), lb 
Vol.28, No. 4. 219-227 (1990)) . XXf;H7^^^>f 

20 L,rc77,?*v>^> t&mmm&tvjL^Mkjjfe mm^i 1-2900 

9 4), AJ^f>iXXfJVO^M 2 0 2 2 6 1) fclfi^: 

\t tb % n<omwpwm u t v> & £ £ ^ $ nx v> 5 u u 

25 $nTViS^b^tbT«#Jt$nTV^Vi (Comp. Biochem. Physiol., B: 
Comp.Biochem. (1987), 86B(3). 587-591) . ^raZ\ti^<DJL^)Vmmt^ 
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5 ym*ytt^)v&t£\%7x?*vy^y*??yM¥^7,^)v&ffim®M£^ 
10 e>m^#i^^-r^^a^baa^fi^-r^o 

> H^/. JKas£ : Astax9000H) <h> 4>ilJ»^ Wfrl^tl^E 7 ^cfcr/^XX 
15 ^;Wb$nfcTX^^it>^>(Asta-C8-monoester Asta-C8-diester) £ 

/B V>T^ tl S £ X * >^ >il^T 1 OOragAg fcfr £ £ -5 \Z 3r 

V-^-ifrT'^VX^y hizman-^V,^ 3, 5, 7, 10^W^#^^^ h 

©jfiLff aw*) k#£et zyx&ir-y-y^ytD^m&mc ^m^xmmvr^ 

^XmfeVfc&M&K-ftf? 77? 
El 3 teu ^ ^i^^JHTNT^IiS^G C - M S ^HSr^-To 

25 ^BJ£#llfet-%7cfeg>g&(P^ 
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Jjf3&l£] fc-hfrT y 5=" b & <D T & 3 o 

^wr^m^ti^ rfrsR£ nx t ^ ^ >^>^^ jt^ vxm □ © 
femmMm<DW.m<D$&mmwi. x-jvjvwl , 
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(1) jLXy-MkKJfc 

£ e>ftT^& 0 il^gB^F 11-290094 ^IIS^nTV^^&fc&^T 

t>T7.^^>^>X7.^;H*z:<^*07j<^ (0. 02M). 1%) £jJ[J;LT£-)5££n 



(£1 ) RjS33s*n7fc#£iXf*£^>£14 
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■feu H^Ki*«KJte*©T;i/3— ;vxxx;w*fflViTt>ff5^t^'T?**- 

io hu^u-feu H^fflv>feu/^if©xx^;wb^)iS»@e«ji-rs7x^^it>^- 
>4>iiB§flfemx7.^;V'^w«$ e>fciRj±-r^o 

(3) fi6©T7>^4 i -y->^>xx^;v^©xx-5 : -;i'^^sji& 

5feff^ (^ggsf£ i 1-29009 4) <£>:£8:teu JLT.'rMt^nx^mm 
15 g|^©T7,^^it>^>^^oTXXx;WbbfeD, ^MJM/^-a-bfc^/ 

xxx;^©rx^^>^>^fflViT>?x7.^;i'MS:K3i-r?>^^^e>nT 
1-29009 4©^a ; eyxxfjvfi:$ e>^igji^m^xx 

^•y->^>^ j ene>oDiiKm^^rx7.^;^mM^fc J: d ^ tusti^i 

iiteixxf;v) fcx7f;^It^i:t^f§. 
25 ^©Tx^^it>^>xx^;vt^xx5 i ;vx^Hj^^-a- ! b, ua°— tfte^ 

T, &£^te£fcHJ:?U-tel> F^cDT^l/Xi-jVxX^l/tbTfflViTfe^Vio 
&m*M<DJj&\Z. ±13© £5 icxXx^&RJ&Tff 5 £llffl_t<Z)fi],&;^&£o 
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5 Ttx 1 -2 9 0 0 9 4©#ffi£ffl^3l&0, SMJ3MJtem<h4>SIJ3gra 

Mfr e, U A-i£ IC ck £ XX tiJTX^^rlJ->^>«hff 

20 ^l/^fc^TX^^^^^^^^XT,^©^^ $f^b<t»^, 

25 >+m^m^xx^;V^M^tio^^©iiD^5o 

TUIS<D#m^l^^oT^bfe^T«, Candida 
5fc(DU A°-i£ {mkf* Candida rugosa E&3fc<DU A-if (^S^^ (#0 I£3e« : 
UA— t?0Fft£) , Candida rugosa Efci5fctf)U A°— fc? (^mMM 0*) mt^x : 
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UA-if MY&£) > Candida rugosa &3fe©UA— eOffx>if-f A (80 15 
^ : U/t- tf AY ry^/j 30Gft£) , Candida antarctica ft*®'J/V if (y 
^>^h'J- (8c) : Novozym435 &£) } , ChromobacteriumJR<7)1» 

£*£3fe©U^~ tf MX}** Chromobacteriumviscosuml£5fc©UA 0 — if, M4k 
5 J&Iit (HO IR5B« : UA-ifAC&<H} > Alcaligenes «©$£*&*© U A* 
-if {M^-H Alcaligenes sp. ffe3fe©UA-if (£»g&° ($0 : UA 

-if PLfc£) , »*©!«**© U^-if*©»^^ 

ba>u unsteKSf* a^aswtefflVifensu/t— iftt» 7^^^d->?>© 
>^>4>fiJJi)tem> ? a:7 l 5 : -;i/^^T^ ! b©T$>n^«fc<> gnu mi&iBjts 

n^Vi„ -JR*©^& Candida JSa*©U^-if*«»*bVi. BSRiSte^ifta&fc 
D> JE*4©3Ete£8i*.fc:tK RJ^iR^^±Vffe D-T§ SWT dti6» ©U^-if fc: 
f»»aM^*iHlATie«bT'bJ:^. fc£*.fc& *W»©Bfc** *&#t, 

*589iT?ffl^S>J^— if», 7Ktt*j»te:*»*fctt^fRbTffiViT'b, $&*© 
fc©&*-©S*TJBVvr*>, fcSW^ttfcHMsb&H^fcUA-iftbTflll 

v^dtfe^trs. H3£{bbTfflVi*t#*tt*3t^$n, #*©uiM£;H£ 

tfclMx>7V:7*y* (1 9 8 5^) > HS;Ht'J7^^-, tfplt/H 
*U7^^-^fA^5fi««miMb*lrBBa (1 9 9 0^) } 

^ h U A-if 4H£ftbtffl </^^<t — flglc 

^>A 0 ^«^©^r^^t^T#§#J3im#:^@^bbTffll/^^i:feT^§o 
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liI7X^^>5 1 >^S. (Dr>a, (Sigma) <DW$k&) ^ot 

x.^MhK^m^%^-^<Dum<D^mmmm\tm.mwi 8-12 ©mm^ 
fnjjijKm^M^bVi. jM£6<jK:vi*.fcr, ^^u>m, ^u>m^ 

25 — jRfcMS^Vifcxx^SajURiKW:, 20-55*0 © R J&*&^#TTfr "5 . 

^viTfr'S^fc^s^uvi. b^b/^^e>> Rjfcumtfwx;&v)&\,*£Rfomm 
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&nWVm^Z> U /\°-i£tf>fite> TX^+1t>5 L >^bT lOOu (=HMBO 
/Miol~30000u//imol, < te: 1000—30000 u/£imol "C&?K 100u/tf 

moi .fco^^fc, 77,^w>f>i)ftix7Tjv&iSWe§e)n^^, 51 

MM7X&tt>3 L >&Mn£lT2>i&&\Z 50000 u/ittmol <fcO^<fffltT i b 

IC^bT^UtT 30~10, 000 fTT&tK if?£U<fcU0~3, 500 #n?&£. 
20 »S^©77,^^r-y->5 1 >^bT ; &;i/jiT 10-3. 000 fT?fcD, S? 

£b < « 30 — 1. 000 ffin?&S. 

25 KJWIBI 
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MMMv&m) <d momm&sT(Dm-e&mtz>z.£-t)m%.v<, $?£b<te2oo 

»t-&7K#*mo&$«f (7x?*-y->^>hmffinm) <o o. 5~20%<d#j 

ffittKa*^** »^ b fc t t, * >^ > * ffiBi&m'E j xx tx^* 
^>^>^miiite^> f x7;7";v^#§^i:bT«^A, mm. im%m^m 
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&ft«llliJ»tt^*«UIBJ»»hU^U'feU F^6«0msnfciB!l(li4»«UIBKflfc, ft 
^^>^>4 1 ^flgfl»^yxx^;P^«fcrXTX^^it>^>4'MJ3i^m^xx 

^tttwrsc: t*«T#*»JiT?*n«rffl^* r a** «f £b< «t 
15 &#j£'b/Bv>£>z:£j&**T?€r£. yx^^>^>.«t , mJ3ift&m ; &yx7>5 i ;v*3«J:^ 

20 >»mflifeM^xxT-;^Wiafife#>^^ty^p g p 

^H^©TX^^>5 1 >^$llgMX7 4 ^;V^^J3t«^^tC||bT«^ 
3KTfc«>» ^6*tbTCin*TK:^3efb^«|fi6146*tbTftBSnT^ 
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;wtrr z> c t «fc o , fcffinfc 7x^^ >f>4 , IMfx7 l 

io i^ns. 

u-feu #u^u-feu>iBimai, y;nf^>flgjtemxx-r-;^ u/^>*o , 

20 

^mm<D7^^y^>^mmmmji7,^)v^tsmm\mmm^xu^ 
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10 ^> tfl* JStt*. &2©f>^X r^h'JX i^a», 7*H7 

n> SLSf^afr^s. u®ffli:iYjvy 3 xD^^jtbru U»7A, 

15 gl»J 

20 ^"U-^?L^.5ml 0*>J-:7ifi 22. 9g lfx-;i/T;i/3— 75ml £ 
?Ub»fc:V**U 5M0 , CT??UbUfc'fc©) tO. lMD>SfclK«ifc (pH7. 0) 4ml <h 
£ 50ml §^H^77Xntt^ J;<^L3 7 c C(DfM7K«^AnTx 10 
»M^J»-r*. £©i&ifcfc:#3Sig8i 1ml *JnA., 20 #MK**r*. 

EJ£©f?Jh«7-fe h > • y 20ml (Tir h > <hx* / 1 : 1 (V/V) 

25 ©8ynn?fr5. 7x^-^7^ W>»«SlfC?(IJB!A, 0.05N ©zKBMt 

h U ^ A*£$n??&S£UT, U /1-ifS^T^bfciHl8t©lIBIl3&Bt«**«>S. 

mm) o 
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OMfc/g) = (K»«fift*a[«-»iBtt»W&ll) / 111 
g) x2. 5 

5 

y x z >± tJvo^^M 

IfcJIMfrfc^l^ (2 0ml) 4>07X^^>f> (9 9 5. 2mg, 1. 
6 7mmol) [3- (^W^^) ZfuM)V\ - 3 

10 (WSC'HCl) (1. 28g, 6. 68mmol) 

IC, T;V=f>^T^T^^^>m (0. 7 3g> 5. 0 6mmol) 
4- (>?^^;VT^/) t!U> 5 > (DMAP) (2 18. 7mg, 1. 7 9mm 
o 1 ) %)MZ.fco 

19P#F«m RJfcfi£*ftSI«X^;V (2 0 0ml) CSTb, lM&Ift (1 
15 0 0ml), »^m7K^± h U ^ AtK»» (10 0ml) 43 ( 1 

oomi) -vmv&t&isito 

> _y N ^> (i : 1% v/V) 1-OmllCiiU ->U*^;V (17 5g) ft 

20 ffiTSZlfcfcckO* iix^-A^t> (1:2, V/V) i;D77^W> 
9=">*^^>m5?XXT-;V©l»*6H»* (1. 2 7g, 9 0%) ft#feo 

'H-NMR : <5 (TMS) 0. 88 (t, 6H, J=7Hz) , 1. 20-1. 
45 (nu 16H) , 1. 22 (s, 6H) , 1. 35 (s, 6 H) , 1. 65 
25 - 1 . 7 5 (nu 4H) , 1 . 9 0 ( s , 6H) , 1 . 9 5-2. 1 (m, 4 H) „ 
1. 99 (s, 6H), 2. 00 (s, 6H) , 2. 35-2. 55 (m> 4H) , 
5. 53 (dd, 2H, J = 6Hz, 14Hz), 6. 15-6. 7 (m, 14 
H) c 
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SiI^fl/> (2 0ml) 4 J OTX^^>5 : > (9 7 6. 2mg, 1. 
6 4mmo 1 ) :fe«fctfWSC • HC 1 (0. 48g, 2. 5 Ommo 1 ) 
\Z, 7)V3>&mi : &.m.'V*#*>M (0. 2 7g, 1. 87mmol) 
5 DMAP (10 7. 5mg, 0. 8 8mmol) &m%-t£o 

i smmWi, fcmm&m%:M4k* : ?u> (2 5 omi) tftTu, lumm a 
oomi), mfamm^mi- h u v&ymm ( 1 0 0 m 1 > &<kzs&m-&m.7}<L ( 1 

0 0m 1 ) TJi^^bfeo 

10 >-'V J MJ"> (2 : 1, V/V) 1 5ml K:»»b, ^D*^ (2 5 0 g) £ 

ffifSJltfcJ:?), ft»i5 1 JV-'\^> (1 : 2, V/V) i0 7X^^t> 
^>^^>M^XX5^0B»&®^ (304. 2mg, 22%) &B£ 

x^;v-^u-> (1:1, v/v) &K>TX#*V>^>Jr?#>m : eytt 

15 ^©l&SfrfeHJf** ( 3 7 7 . 3mg, 3 2%) £#fc 0 

1 H — NMR : 5 (TMS) 0. 89 (t, 3H, J=7Hz) , 1. 20-1. 
45 (nu 8 H) > 1. 21 (s> 3H) , 1. 22 ( s , 3H) , 1. 32 ( s , 
3H) , 1. 35 (s, 3H) , 1. 65-1. 75 (mu 2H) , 1. 81 (d 

20 d, 1H> J = 13Hz, 13Hz) , 1. 90 (s, 3H) , 1. 94 (s, 
3H) , 1. 9 5-2. 1 (m, 2 H) , 1. 99 (s, 6 H) , 2. 0 0 (s, 
6H) , 2. 15 (dd, 1H, J = 6Hz, 13Hz) , 2. 35-2. 55 
(nu 2H) , 3. 67 (d, IE J = 2Hz) , 4. 32 (ddd, IE 
J = 2Hz> 6Hz, 13Hz) , 5. 53 (dd, IE J = 6Hz, 1 4H 

25 z ) . 6 . 15-6. 75 (m, 1 4 H) . 

W&m2tmWzhX. 77^^>f> (2 0. 6g, 3 4. 5mmol) , 
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WSC-HC1 (14. 9g, 77. 7mmol) , f*>8 (9. 8g, 56. 
9mmol) ^WDMAP (2. 8g, 22. 9mmo 1 ) £ D7X^W> 
^yttyWLitttT-JVfDfeft&ftM® (17. 5g> 5 6%) 

. v>3 L >7 : zi>m : £ytt7-)i'<z>mft&®M® o. 6g, 37%) 

5 7X^W>f>j*>f^fJV 

'H-NMR (CDC 1 3 ) : <5 (TMS) 0. 88 (t, 6H, J = 7Hz) , 
1. 20-1. 45 (m, 2 4H) , 1. 22 ( s , 6 H) , 1. 35 (s, 6 
H) , 1. 65-1. 75 (m, 4H)> 1. 90 (s, 6H) , 1. 95-2. 
1 (nu 4H) , 1. 99 (s, 6H) , 2. 00 (s, 6 H) , 2. 35-2. 
10 5 5 (m, 4H) , 5. 53 (dd, 2H, J = 6Hz, 14Hz) , 6. 15 
- 6. 7 (nu 1 4H) o 

*H — NMR (CDC 1 3 ) : 6 (TMS) 0. 8 8 (t, 3H, J = 7Hz) , 
15 1. 2 0- 1. 45 (nu 1 2 H) , 1. 21 ( s , 3H) , 1. 22 ( s , 3 
H) , 1. 32 ( s , 3 H) , 1. 35 ( s , 3 H) , 1. 65-1. 75 (nu 
2H) , 1. 81 (dd, 1H, J = l 3Hz, 13Hz) , 1. 90 (s, 3 
H) , 1. 95 (s, 3H)> 1. 95-2. 1 (m, 2 H) , 1. 99 (s, 
6H), 2. 00 (s, 6H) , 2. 15 (dd, 1H, J = 6Hz, 1 3Hz) , 
20 2. 3 5-2. 5 5 (nu 2 H) , 3. 69 (bs, 1 H) , 4. 32 (dd> 
1H, J = 6Hz, 14Hz), 5. 53 (dd, 1 H, J = 6Hz, 14Hz), 
6 . 15-6. 75 (nu 14H) . 

25 jiii T^^>9->n)V^>m^^.7,j-)V 

m/kWl tmUlZlsX, 7Xm>f> (3 4 8.3mg, 0. 5 8 4mmo 
1) , WSC • HC 1 (0.46g, 2. 40mmo 1) , SV^^U (0. 4 6 
g, 1. 7 9mmo 1 ) cfeJctfDMAP (5 7. Omg, 0.4 6 7mmo 1 ) «fc 0 
TX*tt>^>JVV$?'>Wii?3L7> : r)l'<Dtit0&mj&ta (5 8 2. 9mg, 9 
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3%) 

1 H — NMR : 6 (TMS) 0. 89 (t, 6 H, J = 7Hz) , 1. 20-1. 
45 (m, 4 8H) , 1. 2 3 (s, 6 H) , 1. 35 ( s > 6H) > 1. 65 
5 -1. 75 (m, 4 H) > 1. 91 ( s , 6H) , 1. 95-2. 10 (mu 4 
H) * 1. 99 (s, 6H), 2. 00 (s, 6H) , 2. 35-2. 55 (m, 
4H), 5. 54 (dd, 2H, J = 6 Hz, 14Hz), 6. 15-6. 7 (m, 
1 4H) c 

10 1115 77,^^U->^>*W>M> ? X7 > ^;i/ 

tmWzl^X. 7^^^>f> (3 7 6. lmg, 0.6 3 Ommo 
1) , WSC-HC1 (0.49g, 2. 5 6mmo 1) , ^W>K (0. 5 3 g, 
1. 8 9mmo 1 ) 3s£Z$DMAP (58.2mg, 0.47 6mmo 1 ) ^DTX 
^^rU->^>*W >»^XX^;VOBS*6»tt'fc (615. 6m g, 87%) £ 

15 #fco 

1 H — NMR : 6 (TMS) 0. 88 (t, 6H, J = 7Hz) , 1. 15-1. 
45 (m, 4 0H) , 1. 23 (s, 6 H) > 1. 35 (s, 6H) , 1. 65 
-1. 80 (in, 4H) , 1. 90 (s, 6 H) , 1. 95-2. 15 (m, 1 
20 2H) , 1. 99 (s, 6 H) , 2. 00 (s, 6 H) , 2. 35-2. 55 (m, 
4H) , 5.30-5.45 (mu 4H) , 5. 54 (dd, 2H, J = 6Hz , 
14Hz) > 6. 15-6. 7 (m, 14H) . 

25 it^mttsu^- •vfimmTtiEi-znT&t), ^o—mtLx&mm^ 

(W) fr£>#3££#$T#-5 Candida Mfc*©D/t— if : Lipase OF (BR^S*) 
-f* (Dowex MARATHON WBA : ^Wr^tlM lOOg (SB*) 
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Candida rugosa U/\°—fc:7R*« (Lipase OF 12. 535 : £ftMI (80 ) 80ml 

(5,760,000^4) m&Tx^^^rm^mm m. og) £#7c„ 

16g (5, 760, 000 mm O Candida rugosa UA°— \f ^MMM (80 , 

5 -.Lipase OF) £ 80ml (DM^Mzmfrls, — & 5L cDl^TKTjgflrbfco 

fcU/V- k*i«K: 100 g (SM*) ©-f^^^Jiim^ (Dowex MARATHON WBA : 
^^5^;W) £M^U ^i£TT^$ii@^#^ (62. 8g) 

10 JhfBfBHU 0 U A-if ^@^i-^>^es6fcOTc7)EI^b^T@^b 

32g (11, 520, 000 m&) C7) Candida rugosa U/t-Hf («, £Sftg|£ (80 , 
Sg^frS : Lipase OF) * 160ml co^Tkfci^U — ^ 10L (D^g7jcT^=tltbfeo 

mffimT'&^&w&M'bttmmz&^Tmiiv, ua°— k*^^#fc 0 ioog (s 

15 a*) (D^^-y^mm^UW- (Dowex MARATHON WBA : &Vtr S.$J)V) *t)72±\z 

o#>, u K—&m&& lmi/min ©»?sfbT u a—v*^ *>&mmmmfc 

(phenyl) 

20 HCTKttS^STOte^ (Phenyl Toyopearl 650S : JKV — (80 ) 100ml Candida 
rugosa U/1—tfcD^7K^M (Lipase OF 12. 5% : ^It^t (80 ) 80ml 

(5, 760, ooo mm fc»»u UEErfx^^xmmtmm (24. 9g) ^#fc 0 

(HP20) 

^mmm®.mmmm^ i^^^t> HP20:H^k;^ (80 ) ioog mmm) 

• 25 Candida rugosa im~e>Jci8tt (Lipase OF HC*. 12. 5% : ^ffiSH (80 ) 

80ml (5, 760, 000 3M&) MJJTl?^$tTi^ii (60. 3g) €r# 

(HP IMG) 

^^d7UJl/^®*TOffi^ (^-f^-r^>HPlMG:H^b^ (80 ) 25g (Sfi 
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fi) Candida rugosa U A°— V^m®. (Lipase OF He*, 12. 5% : ^ffiMm (80 ) 
80ml (5, 760, 000 i)ETT^$tTit«i (13. lg) 

fro 

(HPA25) 

5 A-f^-^XM^#^m®*tt-<^>3cm^Jigti^ (y-f^-f *y HPA25 : = 
S-fb^ (W) ) 25g GBSft) Candida rugosa UA°-if7K^ (Lipase OF M 
12. 5K : &WMM OHO ) 80ml (5, 760, 000 3M£) MJ£TTf£*l$ 
-&T@^k^ (12. 3. g) &#fco 

10 -te^ h(/W7D^-/Vt;V:t*7-frX^ ($0)43g Candida rugosa 
ijA°-i£)S#T7K?M (Lipase OF 12. 5% : &mMM (W) ) 80ml (5,760,000 
3M£) fcJR»U MffiTTffc^itTS^bSI* (45. 5g) 
ir$fc»lEJ35fc Lipase ©jS^bJ 

Sf #J£JW£j£BM Lipase #^f&:#3EU -^cd— $J <h UT Alcal igenes MM 
15 #&;fccDU^-^«£Sr»l (**) frZl$m.Z*i®imir2>Z\£tfX*iz2>o Z\(DW\ 

16g (1. 440, 000 3M£) © Alcal igenes CD U /I— if Oft*. £fS^il ($0 s H£ 
5E« : Lipase PL) £ 80ml cd^tRKi^U 5L cD^TKTM^bfco JS 

20 U/^-^^i- 100 g (*!«*) O^Jry$mMmUW (Dowex MARATHON WBA: 
^•fra*;i/) £1MU ^JEETTf^^-arH^b^m (64. Og) £#fco 

l£li£jfc(£)^;6iffij 

25 5tltTX**+r>^> (Sigma ft$SD 2mg^3S^Jig^mi:UT^^^>m 
Zmg*n&%7*Mzt-Dti 0 Z\Z\\z Candida JS£*<E>U/^-ii*80mg (£H^ 
!i ($0 SSL BR^5« : Lipase OF) £SD;U tK 30mL £?»U «k<9fc#L;fc&» 
45 e CTm#b^SEJS$Wco SS^C^CD^^O. HPLCiaoT7 
^^^^XD^lk^^lL -ene>cD«ltH7X^^-9->^> 94. 0%, 
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Sigma ^m<Dmm77s^=¥^->^>^iX^>Kl\z, 7 7 7^f7iS^6itHUfc 
*-y->^>93. 5%, mTjmi^KTtfeo^ 

5 

Mm? 7,* (Sigma %h®D 2mg&tf HJ ^'J-kU FmoimMMth 
Th , J?ti7' , JU> 300mg tofc 0 £ Cfc Candida S**0>J/1 

— tM20mg &WSm (W) : Lipase OF) * 30mL SSSinU 

=H*->5P> 84. 9%, ^yx;*5^1/13. 6%, ^xXr;Hil.5%l?$.ofc. 



15 ^m^j3 

timtlsT^i? ? >m.Z0Qmg zntefi^^Mlzt-Dtco £ Clc Candida JKe&^gd 
U^-if 80mg (1*) $U -.Lipase OF) tK 30/iL 

25 -feU HM^BtemtbThU^yj U > 300mg 7 7.IK£tofco 

Candida JRfc3fe©U^~e 80mg (4*) Si, ifc^ : Lipase OF) £Jn 

7K30mL**1BU cfc<m#b^> 45'CT«#Ufc#&RfcSi2:fc. 30 
^tc £ ©«»c* tO, HP L C Id £o T7X^^>^>©ffiJ&it£##rbfco 
^ne.CDm^lt«TX^^it>^>73.4%, =&;x^fJH5. 3%> ^x^fiHi 
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^>^><2mj&J££##rUfco ^n£><Dl&J&Jfcte7X^ *1r>^> 72. 8%, ^ 
5 /XXt\»V27. 2%, ^X7rMil%^TT, H^07X^W>f>t W > 

10 Astax9000H) 24mgX.T$nmmffiWl£ VT*t??>m. 276mg £*!&#^7«;:<h 
ofeo £ £ Id Candida MS^U^-if 270mg (^H^ (80 IS, flR*$£ -.Lipase 
OF) 7K22. 5,uL£»]U &<BWVt£&, 45t;Tlg#b&/^e>.KjS2 

i*fc. 3 B^c;ic«$t£<hD. HP L C fcd;oT7X^ W>f >©Hfi!Jit5 
^Dfbfeo ^•n5<Dm^Jt«TX^^>5 : ->42. 6%, ; E;xXfJH0.5%, 

15 X7,7^;Hil %^T-ea&ofco 

Astax9000H) 24mgS:r»U ^U-kU FSMgteMtbT HJ #:t°U U > 276mg 
20 ^-fetf ^7>ISfc <ho fc. £ £ \Z Candida )SElEl5fc<£> U if 270rag (%,mMM (W) 
Lipase OF) ^iPA, zK 22. 5/xL SrgsJQU £<jf#bfc^ 45*0 
Tm#bft#e>£jS£.£fc 0 3 Umz?L(DmWi%ZiQ. HPLCl:ioT7X^ 

/XXt-;V25. 0%, ^fMl%^TT*ofe, 

25 

«t7X**l7->:P> (Sigma %t®£) 2mg&t«MJftM<h iTt^^ >H 
300mg ^fiA'77Et:bf;. ££fc:'J /t~ te*<D@^b#raBmbfc;£&TI)l 
MbfcHJtfcU A°— if 300mg zK 22. 5/U SiKbJlU «k<l*#bfc«, 45*C 
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T*Mt? (170rpm) l^^lS^tfc, 3 umzz.(DRlfcW&tr), HPLC 
^->95. 8%s ^E/XT^M. 2%, ^xXfMl%!^Ttfeofe. 

5 mmms 

mmj^^y^-y (Sigma *tM) 2mg^hU^Ut'J HMtetib 
ThU#:/Uy > 300mg£^&#^mfc£^fco £ £Ki7K 30/xL £»]U J: 

300mg ttWMt? (170rpm) b&/^&SJS£-fr£:o 3 amzz.(DKjfo 

15 ^^e>ttWbfeTX^^it>^>X7^;vm©^tl('1 > ^7%tM>IS^ : 
Astax9000H) 24mg jlf«]»m £ >H 276mg £^&#r?X)®fc<*: 

300mg £jbP*.> zM0/*L*8sinU i<i#lfeE 45'CC!*#bfta*&EJ&S 
»ffJ 1 o 

25 Astax9000H) 24m g mS h U ^ U "te U FM^MfrmtbT h U*^U U > 276mg 

HJ&fcU/*— £ 300mg £in;L> tK 30mL £«SiDU <k<8fc#bfc&» 45'CTjt^ 
b&#£SJiS£-&fco 4B^COK^t0, HPLCCJ;oT7X^^ 

>^>©mfi£Jfc£#*Tbfco ^•ne>^i^it«T7^^>5 i >64.o%, tyx 
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mmm 1 1 

5 Astax9000H) 24mg&tf h U ^Uir 'J Hffl©IBH&»t bT h U U > 276mg 
S»M7^)Sttofc. Cl^fcAlcaligenesMS5l5©UA 0 -if 80mg 
(1*) 1$, JR&£ -.Lipase PL) fcjn*.* 7j< 15mL J;<fc#bfc:&, 

10 tyiXfjH. 0%, 5?X^f^ttlOTT?*ofc. 
1 2 

Astax9000H) 24mgRt^h U d^U-feU FSMgfl&j&tbT h U*>TU U > 276mg 
15 &»fi^5^)SlCtofco 21 21 tC17jC 15 AtL *«JnU «k<«#bfcfib, UA°- tf 
©H^b^mBttbfe^T^Mbfeia^'fbUA 0 — tf PL 300mg 45^-? 

*U->^>©m*£Jfc£##fb&o ^nS©m^Jt^T7,^^it>^>23. 9%, ^ 

20 

gii 1 3 

«£77^3rl5->^> (Sigma ftSt) 2mgRtf hU^U-feU F£!©IBteM£b 
T h U*y»J U > 300mg t-pfeo ECK: Candida IS l£l5fe©U A 

— tf40gftbfcHgftB* : Novozym435 300mg (7 ^if -f A°> (80 

25 S£> ) &in*., *30/iL*S§ifl]U «fc<«#bfcflL 45 < CTm*£b&^£>£DS£ 

^*fbfc 0 <Dm.mtk\*77>* w. o%, ^yxxfjw.0%, s> 
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»7^^^>f> (Sigma #M) 2mgM> U ^U-feU FSoWtt 
ThU*^UU> 300mg 5 t o fco £ £ fc: U A°— tf (DH^b^If 

fEifcLfc;£&T?traUfc@^fcU A°-1f 300mg £in;^ tK 30 /aL £ 12ml <D n-^\ 

PLC ^<fcoTTX^^-y->^>cD|a^lt$r^bfeo ^ns©mj&Jtteyx^ 
^it>^> 64. \%s ^7X^^23. 9%, ; >>XX^;M3:.2. 3%T&o>c«, 

10 gUMM 1 5 

' Astax9000H) 24m gRtf h U if x ) -fe U FSKDfliJftmt LT h U * U > 276mg 
S»6^7^JRK:tofc. £££ 12ml © n-^+J-^^JPU U/1-t*©S^ 
^JTlBmbfe^TPSab^S^bUA— if 300mg t?k 30mL ^MPl, 

15 45 < cTm#b^e > H^^wco 3 0^^ji©^#)^tD, ®^ 

fcSPfit£5 ; #>bTl&*U ±M(D^it>^^*b, HPLCfcJ;oT7X^ 
^r-y->^>©«lt^*lTbfeo ^n&OlI^Jt^TT.^^it^^ 15. 2%, ^ 

20 gUfeffil 1 6 

mmr^^y^y (sigma zmgMiswtu^^'j^ 

(C12:0) 300mg^^^7>E^iofeo ^tl*T©«^JT^^0^T«T 

foumxv^imfootztb, &mmn\m<D®in-T:&z>o ^cic 12ml ©n-^ 

$^bfe@^t;UA 0 -if 300mg ^7K30jLtL i^JPA, R^TfStil^ofe. ^ 
J^H45 < CT^#b^e>fTofec 3 Bm^£<Z>£J»££0> 

m^it^^WLfeo ^ne>©mfi5cit«y7.37^>^> 93.6%, tyx^f;!/ 
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6.4%, ^f;VftlXKTTfcofc. 

mmm 1 7 

2«£©+&JIBI»lfeMJ^U , feU H (C8:0: hU*^U U >t C10:0 : hU*^ 
5 U » ©^«*r«£n> SMIH:iV^^t^f5. -€-£T;i©*ii§r* 

> (Sigma 2m gRtf HJ # U > 300mg «h h U * > 300mg 
7^jSttofc. CCfc Candida JRft*©y/1— if 80mg (MO S§U IE 

10 '.Lipase OF) £JnA.> zK 60mL £»3U «k<i*#bfc^ 45 < CT*i#b 

fe^eRjBSiJfc. 3 Btfc-OS«iO, HPLCtJ;oT7X^W> 
^>©3BL(RJ*;*^*fbfc. ^ne>©m^it^TX^=¥-tJ->^>93. 1%, C8^/X 

15 mmm 1 s 

2Wm<D*®BtiiWihV PV-tV \* (C8 : 0 : hU*^U U >t C10:0 : 

2mm<D*mmffintt^frfc<v&f&&fT^fc<> Tfotyz* mmrz? 

20 > (Sigma ftSD ZmgRtf h U U > 300mg thU*^'J> 300mg 

/I — if 300mg SrtU^.> * 30/zL SSsifflU «k<«^bfc«> 45 < CT3gt 5 b&# 
ZRfolElktZo 3 B«fc£ ©£*&*»&£ 9, HP L C£<fcoT77^*1t>^> 
©ffiEfcJfc£##fLfco J ene>©m^Jt«77.^^-9->5 1 > 86. 7%, 08^ XXf 
25 ;i/7. 2%, 010^^X7.^6.1%, ^X7TMl%^TOofc. 

mmm 1 9 

2Sm©*MJiiJMhU^U-fc:U F (C8:0 : h U*^U U C10:0 : HJ*:/ 
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«hU^U-feU F*ttHWtc 1: 1 ©»&TfiRU A^>4 ] tW7X^+ 

X^^>^> (Sigma *±$D 2mgRtXh U*^U U > 300mg £HJ#:/U> 
300mg£»6#7*IKfc£ofc. 12ml ©n-^-^>5«nU UA°~tf(£> 

5 @^bMT|Bmbfe^liT»bfe@^UA-^300mg <hzK 30 mL £&Jn;*U 

HP L CfC«toTTX^^r-iJ->^>©m^Jt^*Tb^:o ^nS^MJfcteTTv 
^^lrU->^> 81. 4%, C8 tyxXrJVO. 5%, CIO t/XXf^ 9. 1%^ ^ 

10 

gdSff]2 0 

Astax9000H) 40m gRtf h U ^ U t U HSOligtet t bT h U * U > 1.5ml 

15 ©Ea^bWT?IB*bfc^ffiT?W84l/fc Phenyl Toyopearl ©Hfcfb U A°— 1£ 300mg 
Sin*.* 45t;T»#L&J&*&KJfc31i:&. 4 B^fc£<££j&$fcf££ HPLC 

^>61. 6%, tyx^rJV 14. 1%, ^XXrJWi2. 8%T&otfio 

20 #I»!I2 1 

117X^W>?> (Sigma %M) 2mg&tf MJ ^UirU FS©JBI»M£b 
ThU*^UU> 300mg«r»6^f7^JSK:iofc. d ^^?K 30mL fc^siPU J; 

if 300mg 45"CTJgi:5 (170rpm) L&^KJ&Sitfc. 3 H«K:£©fi 

M^lt«TX^^+)->^>96. 1%, €yxXr^3J%T^"3fc, 

mmm 2 2 

^^e»mbfeTx^^it>^>xx^;^^©^tl('1'^y : S±M^IS7c^ •. 
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Astax9000H) 40mgRl*hU ^UirU FMOJJgHfimtLT HJ U > 1.5ml 

^W77ictofeo £EK7R90tfL£i$i)nu «fc<»#bfc«, u/i— if 

300mg 45rT»#Lfc#5KJfc$ii:;fc. 4 0tH^0Sgi&iO, H 

gHM2 3 

Astax9000H) 24mgRtXhU^U"feU FMCJUBfcmtbT hU*^U U > 1.3ml 
*W7Xll:tofc. iiz:fc3R90jEiL&SsiraU «k<£#bfc1& U/\°-if 
<7)@^Wm3mUfe^-eP^bfc HPA25 WM&fcU if 300mg £SD;L. 

39.3%, t;x7f;i/2.9%, ^fJWiimTTfeoL 

H7X^^>f> (Sigma *htt) 2mgR^h U ^UizU Hi©iMtb 
TbU*^UU> 1.3g*»-S^^^IKKlfcofc. £ Ulczk 90*tL £8sinU 
«#b&«, U A°-if ODH^b^JTlBicbfe^TiSSabfe HPA25 mmfefc D 
/V-if 300mg £Jn*., 45 < CT$g£5 (170rpm) bfca*6RJ&Sit:fc. 3Ht(i^ 
©KJfcfc&fctK HPLCfc«fcoT7X*3r1*>^>©»JSJfc£#ffibfc. -ttl 
e>©*&j£Jttoi7;****J->3 1 > 79. 8%, ^E/XXtMI/ 19. 2%, i?X^rJW3: 1. OX 

5 

Astax9000H) 24mgRtf h U ^UirU FSJ©JilJ!£M£bT b U U > 1.3ml 
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<DmmkM~?mmi>tt&-vmmht£ mmmmmfeitv nr-& 3oomg &jn*.» 

54.9%, ; e/xxx;l'5.4%> ^xXfjVlil^TT^ofc. 
H%W2 6 

jtilt77^=H3->^> (Sigma tfctt) 2m.gfttf HJ^U-feU b*M>M&M£b 
Th'J^'J U> 1. 3g£*§&#^7.3&fc:£ofc 0 £ £fc7K90/zL ^ifebnU <fc< 
b &gk U /I — £ © HJgft0!tt?IBfc b U fc HP IMG 8HIBH Jtfc U 

A— if 300mg &JQA> 45 < CT'St > 5 (170rpm) Lfca*5KJ&£it-;fc. 3 BSfcteJI 

e>ODm^Jt«TX^^r-tJ->^> 79. 5%, t/XXrJV 18. 7%, i?X7r;Hi 1. 8% 
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*zmftoz.t\z&vwm^)vmfrt>w&mm (52. i3 g ) &#fc 0 z<d 

1) 1 s t ^U**-7A^DTh^77>f- 

5 (;* ;i/^ft§g Silica gel 60, 5 0 0 g) &m^T% 7 &2 V*? b ¥ 

^7^-&fTofco mmmmu&mmv^-y-y :r±b> 00:10,85: 

15, 80:20, 75:25, 70:30, 60:40, 50:50, 40: 
60, 30:70, 20:80, 10:90, 0:100) ©JlgfcXxy y°U^( 

io sn-f^c^Ki^fTofco ^mmm^m&mmvrcm, yx^wf^/x 

Xf;» (116. 3 2mg) &#fc„ 

2) ODSft^&PU^btf^yj- 

ODS *f)V 0fe>^3.—^« ODS-SS-1020T. 5 0 g) ^m^Tfi^AZU 

JlWft (8. 8 4m g) 

3) 2nd'>'JA*7A^OTh^77/f- 

->U#y;V (pUV^ftM Silica gel 60, 3 0 g) &fflUT*7A^DYh^7 
7^f— ^ffofeo Wi^^nD^^>:t^X5 : ;i/ (8 : 2) £fflwr, 

^yxXfJH^ (2. 8 7mg) 

4) 3rd'>U**7A^O-7h^77^- 

->U#^;i/ Wl/;7%t®l Silica gel 60, 3 0 g) ivr# =y k>Z V $7 
7J-%ft~Dfro mmmm\t^^> : 7±.b> (7 : 3) £fflWT, 

t;xXfJ» (0. 4 8mg) Srttfeo 

^«J2 7TiiMbfe^T$ttm»e>©Tx^^it>^>x7.^;v®^^ 
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nwzmm ; 5# 
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